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Abstract: In this disquisition, slightly homogeneous spaces in ordinary topological spaces are extended to Smarandache fuzzy semiring 
structure spaces. The notions of S-homogeneous, S,-homogeneous spaces are introduced and _ their properties are 
established. In this connection, the concepts of S-homogeneous component and S,-homogeneous component of S-fuzzy 
semiring structure spaces are introduced and their properties are discussed. Further, the notions of Sg-homogeneous spaces are 
introduced and _ the relation between S,-homogeneous and S,-homogeneous spaces is studied. 
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I. INTRODUCTION 


The notion of homogeneous spaces is prominent in general topology. Sierpinski [8] introduced _ the 
notion of homogeneous spaces. Some extensions of homogeneous concepts like strong locally homogeneous and local 
prehomogeneous spaces are studied in [5] and [2] respectively. Homogeneous components are preserved under 
homeomorphisms and it is essential in homogeneity research. A. Fora and S. Al Ghour [6] generalized homogeneous spaces in 
classical sense to fuzzy topological spaces. Many mathematicians studied slightly continuous functions. The concept of 
slightly continuous functions was established in [10]. With the succour of [10] and [8], S. Al Ghour and N. Al Khatib 
introduced and studied the notion of slight homogeneous spaces in [3]. Recently, the fuzzification of algebraic structures plays 
an eminent role in many disciplines of Mathematics and Engineering. In [11], Smarandache fuzzy semirings were introduced 
and studied. 

In this disquisition, the concept of Smarandache fuzzy semiring structure spaces is introduced and studied. The notion of 
slightly fuzzy continuous functions is studied in S-fuzzy semiring structure spaces as S-continuous functions. 

Also the concepts of S-homogeneous, S,-homogeneous spaces are introduced and their properties 
are established. Also the concepts of S-homogeneous component and 5,-homogeneous component of S-fuzzy 
semiring structure spaces are introduced and some of their interesting properties are investigated. Further, the notions of 
Sq-homogeneous spaces are introduced and the relation between S,-homogeneous and S,-homogeneous spaces is studied. 


Il PRELIMINARIES 


Definition 2.1. [11] The Smarandache semiring which will be denoted as S-semiring is defined to be a semiring S such that a 
proper subset B of S is a semifield with respect to the same induced operations. 


Definition 2.2. [11] A fuzzy subset of a S-semiring S is called a Smarandache fuzzy semiring (S-fuzzy semiring) relative 
to P C S where P isa field if for all x, y € P, 
M(x +y) 2 min(u(x), u(y) and 
B(xy) 2 min(u(x), HO). 
Thus every S-fuzzy semiring pw will be associated with a semifield P contained in S. Further, uw need not be a 
S-fuzzy semiring relative to all fuzzy subsets w ona S-semiring S. 


Definition 2.3. [7] A fuzzy set in X is called a fuzzy point iff it takes the value 0 for all y € X except one, say, x € X. If 
its value at x is A (0 < A < 1) we denote this fuzzy point by x,, where the point x is called its support. 


Definition 2.4. [1] A fuzzy point x, is said to be contained in a fuzzy set w or py is said to contain x, if a < u(x). We 
denote it by xy S wu. 
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Definition 2.5. [4] Let (X, T) be a fuzzy topological space and Y be an ordinary subset of X. Then Ty = {A/Y|A ET} isa 
fuzzy topology on Y and is called the induced or relative fuzzy topology. The pair (Y, Ty) is called a fuzzy subspace of (X, 
T): (Y, Ty) is called a fuzzy open/ fuzzy closed/ fuzzy B-open fuzzy subspace if the characteristic function of Y viz, x, is 
fuzzy open/ fuzzy closed/ fuzzy f-open respectively. 


Definition 2.6. [10] A mapping f : X — Y is said to be slightly continuous if for each point x € X and each clopen 
neighborhood V of f(x), there exists a neighborhood U of x such that f(U) C V. 


Definition 2.7. [9] A mapping f : X — Y is said to be almost continuous at a point x € X, if for every neighborhood V of 
f (x), there is a neighborhood U of x such that f(U) C intcl V. 


Definition 2.8. [3] A topological space (X, T) is said to be slightly homogeneous if for any two points x, y € X, there 
exists f € SH(X, T) such that f(x) = y. Here the group of all slight homeomorphisms from a space (X, T) onto itself is 
denoted by SH(X, 7). 


Definition 2.9. [3] Let (X, T) be a topological space. We define the equivalence relation § on X as follows. For x,, x2 € X, 
x, § x, if there exists f € SH(X, T) such that f(x,) = x. A subset of a topological space (X, tT), which has the form 
SC , = {y € X:xSy} is called the slightly homogeneous component of X at x. 


Il SLIGHTLY S-FUZZY SEMIRING STRUCTURE CONTINUOUS FUNCTIONS 


In this section, the concepts of S-fuzzy semiring structure spaces, S -continuous function, 
5 -homeomorphism, 9S, -continuous function and S;-homeomorphism are introduced and some properties are 
discussed. 


Definition 3.1. Let S be a S-semiring. A family S of S-fuzzy semirings on S is said to be Smarandache fuzzy semiring 
structure (briefly S-fuzzy semiring structure) on S if it satisfies the following conditions: 
i. Os,15 €5, 

ii If A,, A, € S, then A, ANAL ES, 

ii If A; € S foreach i € I,then VA; € S. 
And the ordered pair (S, S) is said to be a S-fuzzy semiring structure space. Every member of S is said to be a S-fuzzy open 
semiring and the complement of a S-fuzzy open semiring is said to be an anti-fuzzy open semiring (or S-fuzzy closed 
semiring). 


Example 3.1. Let S = {0, 1,2} be a set of integers modulo3 with two binary operations as follows : 


0 1 2 
0 0 0 |) 0 
1 0 1 2 
2 0 2 1 
+ 0 1 


j=) 

j=) 

— 
oO} NI} N 


Hence (S, ., +) isa S-semiring. Let A, u be two S-fuzzy semirings on S defined as follows : A(O) =0.2, A(1) = 0.3 and A(2)= 
0.4, u(O) = 0.4, w(1) =0.5 and w(2) = 0.6. Then S = {0,,1,, A, w } isa S-fuzzy semiring structure on S and the pair (S, S) 
is a S-fuzzy semiring structure space. 
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Definition 3.2. Let (S, S) be a S-fuzzy semiring structure space. Let 2 € 15 be a S-fuzzy semiring. Then the S-fuzzy 
semiring interior of A is defined and denoted as SFRint(A) = V{u : w <A and yw isa S-fuzzy open semiring}. 


Definition 3.3. Let (S, S) be a S-fuzzy semiring structure space. Let A € 1° be a S-fuzzy semiring. Then the S-fuzzy 
semiring closure of / is defined and denoted as SFRcl(A) = A{u : w = A and yp is a S-fuzzy closed semiring}. 


Definition 3.4. Let (S,, 5,) and (Sz, 52) be any two S-fuzzy semiring structure spaces. A function f : (S,, 51) > (Sz, S2) is 
said to be S-fuzzy semiring structure continuous (simply S-continuous) if for every fuzzy point x, € FSP(S,) and every 
S-fuzzy open semiring p of (Sz, Sz) with f(x,) < pu, there exists a S-fuzzy open semiring y in (S,, S,) with x, < y such 
that f(y) S uw. 


Definition 3.5. Let (S;, 51) and (S,, Sz) be any two S-fuzzy semiring structure spaces. A function f : (S41, 5,) > (S92, S52) is 
said to be a S-fuzzy semiring structure homeomorphism (simply S-homeomorphism) if f is bijective and both f, f~1 are 
5-continuous. 


Notation 3.1. The family of all S-homeomorphisms from a S-fuzzy semiring structure space (S, 5) onto itself is denoted by 
FH(S, S). Let S be a S-semiring. 


Definition 3.6. Let S be a S-semiring. A fuzzy point x, on S is a fuzzy set and is defined as 
_ (a, ifx = Xo, 
¥a(%o) = i if RE Rye 
for all x € S, whereO < A < 1. x, is said to have support x and value J. If the fuzzy point x, satisfies the conditions of a 
S-fuzzy semiring on S, then it is called S-fuzzy semiring point on S. The collection of all S-fuzzy semiring points on S is 
denoted by FSP(S). 


Definition 3.7. Let (S;, 5,) and (Sz, S,) be any two S-fuzzy semiring structure spaces. A function f : (S;, 5,) > (Sz, 52) is 
said to be slightly S-fuzzy semiring structure continuous (simply S,-continuous) if for every fuzzy point x, € FSP(S,) and 
every S-fuzzy clopen semiring p of (Sj, Sz) with f(x,) S wu, there exists a S-fuzzy open semiring y in (S,, 51) with x, < 
y such that f(y) < wu. 


Proposition 3.1. Let (S;, 5) and (Sz, S2) be any two S-fuzzy semiring structure spaces. For a function f : (S;, 54) > (S2, 
5), the following are equivalent : 

(i) f is S,-continuous. 

(ii) For every S-fuzzy clopen semiring w of (Sz, 52), f~*(u) is a S-fuzzy open semiring in (S,, S,). 

(iii) For every S-fuzzy clopen semiring w of (Sz, 52), f~*(u) is a S-fuzzy clopen semiring of (S,, 5;). 
Proof : (i)>(ii) Let y be a S-fuzzy clopen semiring of (S2, S2). Let x, € FSP(S,) such that x, < f~1(y). Since f(x,) < y, 
by (i) there exists a S-fuzzy open semiring f,, in (S,, 5) with x, < w,, such that f(u,,) < y. This implies Hx, S 


FX). Also fF") =, V, 


a S-fuzzy open semiring in (S,, 5). 
(ii)=Gii) Let y be a S-fuzzy clopen semiring of (S2, S2). Then 1 5, — y is a S-fuzzy clopen semiring of (S2, 52). By (ii), 


Hx,- Since arbitrary union of S-fuzzy open semirings is a S-fuzzy open semiring, f “lYy) is 


f-*(s, -—v) =1s, —f~*(/) isa S-fuzzy open semiring in (S;, 5,). Hence f~*(y) is a S-fuzzy closed semiring of (S,, S,). 
But by (ii), f~*(y) is a S-fuzzy open semiring in (S,, 51). Hence f~+(y) is a S-fuzzy clopen semiring of (S,, S,). 

(iii)>(i) Let y be a clopen semiring of (Sj, Sz). Let x, € FSP(S,) such that f(x,) < y. By (iii), f~*(y) is S-fuzzy clopen 
semiring of (S,, S,). Let w = f~1(y). Hence f(u) < y. Thus f is 5,-continuous. 


Definition 3.8. Let (S,, 51) and (Sz, S,) be any two S-fuzzy semiring structure spaces. A function f :(S,, 5,) > (Sz, 52) is 
said to be a slightly S-fuzzy semiring structure homeomorphism (simply S,-homeomorphism) if f is bijective and both f, 


f7 are S,-continuous. 


Notation 3.2. The family of all S;-homeomorphisms from a S-fuzzy semiring structure space (S, S) onto itself is 
denoted by SFSH(S, S). 


Definition 3.9. The S-fuzzy semiring structure spaces (S,, S,) and (Sz, Sz) are called slightly S-fuzzy semiring structure 
homeomorphic (simply S,-homeomorphic) if and only if there exists a S,-homeomorphism f : (S;, 5,) > (S32, S2). 
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Definition 3.10. Let (S,, S,) and (Sz, 52) be any two S-fuzzy semiring structure spaces. Then (S;, 5,) is said to have S-fuzzy 
semiring topological property if and only if every S-fuzzy semiring structure space (S, S,) S-homeomorphic to (S,, 5,) also 
has the same property. 


Definition 3.11. Let (S,, 5,) and (Sj, Sz) be any two S-fuzzy semiring structure spaces. Then (S,, 5;) is said to have slightly 
S-fuzzy semiring topological property if and only if every S-fuzzy semiring structure space (Sz, Sz) 5,-homeomorphic to (S;, 
5) also has the same property. 


Definition 3.12. A S-fuzzy semiring structure space (S, S) is said to be S-fuzzy semiring structure connected if it has no 
proper S-fuzzy clopen semirings. 
(A S-fuzzy semiring A € 1° is said to be proper if A # 05 and A # 1,). 


Proposition 3.2. Let (S,, S,;) and (Sj, 52) be any two S-fuzzy semiring structure spaces and (S,, 5,) be S-fuzzy 
semiring structure connected. If f : (S;, 5,) > (Sz, Sz) is S;-continuous, then (Sz, 52) is S-fuzzy semiring structure 
connected. 

Proof : Assume that (Sz, 52) is not S-fuzzy semiring structure connected. Let 2 be a proper S-fuzzy clopen semiring of (S3, 
S$). Since f is S,-continuous, by Proposition 3.1, f~1(A) is a proper S-fuzzy clopen semiring of (S,, 5,) which is a 
contradiction, since (S,, S,) is S-fuzzy semiring structure connected. Hence (52, Sz) is S-fuzzy semiring structure connected. 


Proposition 3.3. Let (S,, 5,) and (Sj, Sz) be any two S-fuzzy semiring structure spaces and (Sz, 52) be S-fuzzy semiring 
structure connected. Then f : (S,, 5;) > (Sz, Sz) is S,-continuous. 

Proof : Since (Sz, Sz) is S-fuzzy semiring structure connected, the only S-fuzzy clopen semirings are 0 5, and 1 s,. Hence 
f-*(Os,) and Pug) are both S-fuzzy clopen semirings of (S,, 5,). Hence by Proposition 3.1, f is S,-continuous. 


Proposition 3.4. Let (S,, 5,) and (Sz, 5.) be any two S-fuzzy semiring structure spaces. If f : (S,, 5,) > (Sz, 52) is 
bijective such that (S,, 5,) and (Sz, Sz) are both S-fuzzy semiring structure connected, then f is a S,-homeomorphism. 
Proof : It is enough to prove that both f and f~? are S,-continuous. Since (Sz, S2) is S-fuzzy semiring structure connected, 
the only S-fuzzy clopen semirings are 0, and 1 ;,. Hence f-*(0s,) and f-*(s,) are both S-fuzzy clopen semirings of (5,, 
S,). Hence by Proposition 3.1, f is 5,-continuous. Similarly, it can be proved that f~1 : (S,, 52) > (S,, S,) is 
5,-continuous. Hence f is a S,-homeomorphism. 


Proposition 3.5. Every S-continuous function is S,-continuous. 


Proof : Let (S,, S,) and (Sz, Sz) be any two S-fuzzy semiring structure spaces. Let f : (S;, 5) — (Sz, Sz) be S-continuous. 
Let x, € FSP(S,) be a fuzzy point and let uw be a S-fuzzy clopen semiring of (Sz, 52) with f(x,) < w. Since f is 
5 -continuous, there exists a S-fuzzy open semiring y in (S,, 5,) with x, < y such that f(y) < wu. Hence f is 
5,-continuous. 


Corollary 3.1. Every S-homeomorphism is a S,-homeomorphism. 


Definition 3.13. Let (S, S) be a S-fuzzy semiring structure space and let P © S. Then the collection 

Sp = {Alp =AAX AES} 
is a S-fuzzy semiring structure on P. The ordered pair (P, Sp) is called a S-fuzzy semiring subspace of (S, 5). (P, Sp) is 
called a S-fuzzy semiring open(resp. closed) subspace if the characteristic function y, of P is a S-fuzzy open(resp. closed) 
semiring in (S, S). 


Proposition 3.6. Let (S, S) be a S-fuzzy semiring structure space and P © S. Let x, be a S-fuzzy clopen semiring. If f, € 
SFSH(P, Sp) and f; € SFSH(S — P, Ss_p) anda function f :(S, 5) > (S, S) is defined by 
fi(a), ifae P, 
= (pa, fae SP, 
then f € SFSH(S, S). 
Proof : Let y be aS-fuzzy clopen semiring of (S, 5). Then 
FQ) SF VAL) VFO AX gp): 
Thus f~*(y) is a S-fuzzy clopen semiring. By Proposition 3.1, f is S,-continuous. Similarly it can be proved that f~+ is 
5,-continuous. Therefore f € SFSH(S, S), since f is bijective. 
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Proposition 3.7. Let (S,, S,) and (Sj, 52) be any two S-fuzzy semiring structure spaces and P © S,.If f :(S;, 54) > (Sp, 
$2) is a S,-homeomorphism, then the restriction function on P, f|p :(P,(51)p) > (f(P), (S2) ¢cpy) is a Ss-homeomorphism. 
Proof : Let y be a S-fuzzy clopen semiring of f(P). Then y is a S-fuzzy clopen semiring of (Sz, Sz). Since f is a 
S,-homeomorphism, f~*(y) is S-fuzzy clopen semiring of (S$, 5,). So it follows that f~*(y) is a S-fuzzy clopen semiring of 
(P, (S,)p), proving that f|p is S,-continuous. Similarly, it can be proved that (f|p)~? is S,-continuous. Since f is a 
5;-homeomorphism, f|p : P > f(P) is bijective and hence f|p is a S,-homeomorphism. 


Proposition 3.8. Let (S,, 5,) be a S-fuzzy semiring structure space and (Sj, Sy) has a S-fuzzy semiring structure base 
consisting of S-fuzzy clopen semirings. If f :(S;, 5;) > (Sz, 52) is S,-continuous, then f is S-continuous. 

Proof : Let x, € FSP(S,) and let uw be a S-fuzzy open semiring of (Sz, S2) such that f(x,) < p. Since (Sz, Sz) has a S-fuzzy 
semiring structure base consisting of S-fuzzy clopen semirings, there exists a S-fuzzy clopen semiring y with f(x,) < y 
such that y < pw. Since f is S,;-continuous, there exists a S-fuzzy open semiring 6 in (Sy, 5;) with x, < 6 
such that f(6) < y < uw. Hence f is S-continuous. 


Corollary 3.2. Let f : (S;, 5,) > (Sz, Sz) be S,-homomorphism. If (S;, 5,) and (Sz, Sz) are both having S-fuzzy semiring 
structure bases consisting of S-fuzzy clopen semirings, then f is S-homomorphism. 


IV SLIGHTLY S-FUZZY SEMIRING STRUCTURE HOMOGENEOUS SPACES 


In this section, the properties of S-homogeneous and S,-homogeneous spaces are studied. Also the notions of 
5-homogeneous component and S,-homogeneous component of S-fuzzy semiring structure spaces are introduced and their 
properties are discussed. 


Definition 4.1. Let (S, 5) be a Smarandache fuzzy semiring structure space. Then (S, S) is said to be S-fuzzy semiring 
structure homogeneous (simply S-homogeneous) if for any two points s,, Sz in S, there exists a S-homoeomorphism f € 
FH(S, S) such that f(s,) = sp. 


Definition 4.2. A S-fuzzy semiring structure space(S, S)is said tobe slightly Smarandache fuzzy semiring structure 
homogeneous (simply S,-homogeneous) if for any two points s;, Sz in S, there exists a 5,-homoeomorphism f € SFSH(S, 
5) such that f(s,) = S2. 


Proposition 4.1. Let (S, S) be a S-fuzzy semiring structure space. If (S, S) is S-connected, then (S, S) is S,-homogeneous. 
Proof : Let (S, 5) be S-connected and let s,;, sz € S.Letafunction f :(S, 5S) > (S, S) be defined by f(s,) = s2, f(s2) = 
s, and f(s) = s forall s € S — {s,, sj}. It is clear that f is bijective. Then by Proposition 3.4, f € SFSH(S, 
5). Hence (S, S) is S,-homogeneous. 


Proposition 4.2. Let (S, S) be a S-fuzzy semiring structure space. If (S, 5) is S-homogeneous, then (S, S) is 
5,-homogeneous. 
Proof : The Proof follows from the Corollary 3.1. 


Proposition 4.3. Being S,-homogeneous is a slightly S-fuzzy semiring topological property. 

Proof : Let (S;, 5,) be a S,-homogeneous space and let (Sz, 52) be any S-fuzzy semiring structure space which is 
5;-homeomorphic to (S,, 5,). Let 51, sg € S, and let q,, q2 € Sz. Let the function f, : (S;, 5,) > (Sz, Sz) be a 
S;-homeomorphism such that f,(s;) = q, and f,(s2) = qz. Since (S,, 5,) is S,-homogeneous, there exists a 
5,-homeomorphism f, : (S;, 5;) > (S;, 51) such that f,(s,) = sz. Let a function fz : (Sz, 5,) > (Sz, Sz) be defined by 
fa(q) = (f,0f20f;+1)(q). Then it can be verified that f is a S,-homeomorphism and f,(q,) = qz. Hence (S3, 52) is 
5,-homogeneous. 


Corollary 4.1. Being 5;-homogeneous is a S-fuzzy semiring topological property. 
Proposition 4.4. Let (S, S) be a S-fuzzy semiring structure space. If (S, S) has a S-fuzzy semiring structure base consisting of 


S-fuzzy clopen semirings and 5,-homogeneous, then f is S-homogeneous. 
Proof : The Proof follows from the Corollary 3.2. 
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Definition 4.3. A S-fuzzy semiring structure space (S, S) is said to be a S-fuzzy semiring structure extremally 
disconnected (simply S-extremally disconnected) space if S-fuzzy semiring closure of every S-fuzzy open 
semiring is S-fuzzy open semiring. 


Definition 4.4. Let (S, S) be a S-fuzzy semiring structure space. A subfamily B of S is called a S-fuzzy semiring structure 
base for S if each member of S is a union of some members of B. 


Definition 4.5. Let (S,, S,) and (Sz, Sz) be any two S-fuzzy semiring structure spaces. The S-fuzzy semiring product of (S;, 
5,) and (Sj, 52) is the cartesian product (S,, 5,) X (Sz, Sz) of S-fuzzy semirings in (S,, S,) and (Sz, Sz) together with the 
S-fuzzy semiring structure S, x Sz generated by the family {P,1(A;), Pz * (uj) | A; € 51, wy © Sz, where P, and P, are 
projections of (S,, 51) X (Sz, Sz) onto (S,, 5,) and (Sz, Sz) respectively}. Because P, +(A;) = A; x1, Pz* (uj) = 1X yy; 
and (A; x1) A (1x pj) = A; X pj; the family B = {A; x pw; | Ay € Sy, jy © S_ } forms a S-fuzzy semiring structure base for 
the S-fuzzy semiring product structure S, X Sz onS, X Sp. 


Proposition 4.5. The S-fuzzy semiring product of two S -extremally disconnected 5S; -homogeneous spaces is 
5,-homogeneous. 

Proof : Let (S,, 51) and (Sz, S) be S-extremally disconnected 5,-homogeneous. Let (a,, b,), (a2, by) € Sy X Sz.Then a,, 
a, € S, and b,, by € Sz. Since (S;, 5,) and (Sz, 52) are S;-homogeneous, there exist f € SFSH(S,, 5,) and g € 
SFSH(S2, Sz) such that f(a,) = a2, g(by) = by. Let h : (Sy X Sg, Sy X Sz) > (Sy X Sz, Sy X Sz) be defined by 
h(a,b) =(f x g(a, b)=(F(@), g(b)). 

Now to prove h is S,-continuous. Let (x5 X x,) € FSP(S; X Sz) and let y be a S-fuzzy clopen semiring of (S, X 
Sz, 5; X Sz) such that h(xs X x,) < y. Since y is a S-fuzzy open semiring of (S; X Sz, 5, X 5S), there exist S-fuzzy 
open semirings fy and py in (S;, S,) and (Sz, Sz) respectively such that 

A(Xs X Xo) =F X G)Xs X Xo) S f(X%s) X GXo) S My X We = Y. 

This implies that f(xs) < SFRcl(u,) and g(x,) < SFRcel(u2). Since (S,, 5,) and (Sz, Sz) are S-extremally 
diconnected spaces, SFRcl(,) and SFRcl(uz) are S-fuzzy clopen semirings of (S,, S,) and (Sz, 52) respectively. Since f 
and g are S,-continuous, there exist S-fuzzy open semirings 2, € S, and A, € Sz such that x5 < 21, X¢ S Az and 
f(a.) < SFRel(u,) and g(Az) < SFRcl(uz). Therefore xs X x, < A, X Az where A, X A, is a S-fuzzy open semiring 
in(S; X Sz, 5; X S,) and 

h(a, X Az) < SFRel(u,) X SFRel(u2) = SFRel(u, X Mz) = SFRel(y) = y. 

Hence h is S,-continuous. Similarly it can be proved that h7? : (S, X Sz, Sy; X Sz) > (S, X Sg, Sy X Sy) 
defined by h71(a,b) =(f~1(a), g~1(b)) is S,-continuous. It is clear that h is bijective and h(a,, b,) = (a, bz). Hence the 
proof. 


Definition 4.6. Let {(S;, 5;), i € I} be a family of pairwise disjoint S-fuzzy semiring structure spaces. Define S = Uje; Sj 
and S={A EIS | AAS; € §; forall i € 1}. Then S is a S-fuzzy semiring structure on S and is called the sum S-fuzzy 
semiring structure on S. The corresponding pair (S, S) is called the sum S-fuzzy semiring structure space (S;, 5;), i € I 


Proposition 4.6. Let {(S;, 5;): i € I} be a family of pairwise disjoint S-fuzzy semiring structure spaces. If (S;, S;) is 
S;-homeomorphic to (5;, 5;) for all i, 7 € I, then the sum S-fuzzy semiring structure space {(5;, 5;): i € I} is 
5,-homogeneous. 
Proof : Let a, b € Uje, Sj. Let S = Uje, S; and (S, 5) is the sum S-fuzzy semiring structure space(S;, S;). Then 
there are two cases. 
Case(i) 

Let a, b € S; for j € I. Since (Sj, 5;) is S,-homogeneous, there exists f; € SFSH(S;, 5;) such that fj (a) 
fie), fpe S;, 
Dp, ifp € S—S,. 
Then it is clear that g(a) = b. By Proposition 3, g is 5,-homeomorphism. 
Case(ii) 


= b. Leta function g :(S, S) — (S, S) be defined by g(p) =} 


Let a € S,; and b € S; for k, j € Land k # j. Since (S,, 5,) is 5,-homeomorphic to (Sj, 5;), there exists a 
5,-homeomorphism h : (S;, Sx) > (S;, 5;). Since (S;, 5;) is S;-homogeneous, there exist g € SFSH(S;, 5;) such that 
g(h(a)) = b. 
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Let f :(S, S) > (S, S) be defined by 


(goh)(p), ifp © Sx, 
f(p)=j(goh)"(p), if p € S, 
Dp, if p € S—(,.U S$): 
It is clear that f is bijective and f(a) = b and by Proposition 3, f is S,-homeomorphism. Hence the sum of S-fuzzy 
semiring structure spaces {(S;, 5;): i € I} is S;-homogeneous. 


Definition 4.7. Let (S, S) be a S-fuzzy semiring structure space. The equivalence relation S on S is defined as follows : for 
a, b € S,a S§ b if and only if there exists f € FH(S, S) such that f(a) =b. A S-fuzzy semiring of (S, S)is called 
the S-homogeneous component of (S, S) at a if it has the form FCS ={b € S: a S b}. 


Definition 4.8. Let (S, S) be a S-fuzzy semiring structure space. The equivalence relation S on S is defined as follows : for 
a, b € S,a S§ b if and only if there exists f € SFSH(S, S) such that f(a) =b. A S-fuzzy semiring of (S, S)is called 
the S,-homogeneous component of (S, S) at a if it has the form FSC§ ={b € S: aS b}. 


Proposition 4.7. Let (S, S) be a S-fuzzy semiring structure space. Let FSC § be a S,-homogeneous component. If (S, S) is 
5,-homogeneous, then it has exactly one 5,-homogeneous component and vice versa. 
Proof : The Proof is obvious from Definition 4.8. 


Proposition 4.8. Let (S, S) be a S-fuzzy semiring structure space. Let FC § and FSC § be S-homogeneous component of (S, 
S) at a and S,-homogeneous component of (S, S) at a. Then FC $ © FSC§ forall a € S. 
Proof : Since every S-homeomorphism is a §, homeomorphism, it is clear that FC § © FSC § forall a € S. 


Proposition 4.9. Let (S, 5) be a S-fuzzy semiring structure space. Let FSC § be a S-homogeneous component of S at a. If f 
€ SFSH(S, S), then f(FSC 3) = FSC §. 

Proof : The Proof follows from the Definition 4.8. 

Proposition 4.10 Let (S, S) be a S-fuzzy semiring structure space and FSC § bea S,-homogeneous component. Let eee 


be a S-fuzzy clopen semiring. Then (FSC $, S rscs) is S,-homogeneous. 

Proof : Let s,, 5; € FSC§. Then there exist g,, gz € SFSH(S, S) such that g,(s;) = a and g>(a) = sz. Let g : (S, S) 
— (S, S) be defined by g = gz oO g,. This implies that g € SFSH(S, S). By Proposition 3.7, and Proposition 4.9, it follows 
that glpscs © SFSH(FSC . Spscs) Such that (9|p¢¢s)(S1) = (Sz). 


Proposition 4.11 Let (S, S) be a S-fuzzy semiring structure space and FSC § be a S,-homogeneous component. Let P © S 
and Ks be aS-fuzzy clopen semiring. If (P, Sp) is a S,-homogeneous subspace of (S, 5) such that P NM FSC§ # @, then 
Pe FSC?, 
Proof : Let x € P and y € P MN FSC§&. Since (P, Sp) is a S,-homogeneous subspace, there exists g € SFSH(P, 
Sp) such that g(x) = y. Let f :(S, S) > (S, S) be defined by 
g(a), ifae P, 

f@ = {8 ifa € S—P. 
By Proposition 3.6, it follows that f € SFSH(S, S). Also since f(x) = y, f(x) € FSC§ andso x € f-1(FSC 8) =FSC§. 
Hence P © FSC§. 


V. ALMOST S-FUZZY SEMIRING STRUCTURE HOMOGENEOUS SPACES 
In this section, the concepts of S,-homogeneous spaces are introduced. The relation between S-homogeneous 


and S,-homogeneous, S,-homogeneous and S,-homogeneous spaces is studied. 


Definition 5.1. Let (S;, 51) and (Sj, S,) be any two S-fuzzy semiring structure spaces. A function f :(S,, 5;) > (Sz, 52) is 
said to be almost S-fuzzy semiring structure continuous (simply S,-continuous) if for every fuzzy point x, € FSP(S,) and 
every S-fuzzy open semiring pw of (Sz, 52) with f(x.) < yp, there exists a S-fuzzy open semiring y in (S,, S,) with x, < y 
such that f(y) < SFRint(SFRcl()). 
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Definition 5.2. Let (S,;, 5,) and (Sz, 52) be any two S-fuzzy semiring structure spaces. A function f : (S,, 5;) > (Sz, 52) is 
said to be almost S-fuzzy semiring structure homeomorphism (simply Sg-homeomorphism) if f is bijective and both f, 
f-1 are S,-continuous. 


Notation 5.1. The family of all S,-homeomorphisms from a S-fuzzy semiring — structure space (S, S) onto itself is 
denoted by SFAH(S, S). 


Proposition 5.1. Let (S,;, 5,) be a S-fuzzy semiring structure space and (Sz, S,) be a S-extremally disconnected space. If f : 
(S;, 5;) > (Sz, Sz) is S,- continuous, then f is Sg-continuous. 

Proof : Let x, € FSP(S,) and let uw be a S-fuzzy open semiring of (Sz, S52) such that f(x,) < mw. Since (Sz, 52) is 
S-extremally disconnected, SFRcl(u) is S-fuzzy open semiring and hence S-fuzzy clopen semiring. Now f(x) S 
SFRcl(u). Since f is S,-continuous, there exists a S-fuzzy open semiring y in (S,, 5,) with x, < y such that f(y) < 
SFRcel(u). Since FScl(u) is S-fuzzy open semiring, f(y) < SFRint(SFRcl(u)). Hence f is Sg-continuous. 


Corollary 5.1. Let f : (S,, 5,) > (Sj, 52) be S,- homeomorphism. If (S,, 5;) and (Sz, Sz) are both S-extremally 
disconnected, then f is S5,- homeomorphism. 


Definition 5.3. A S-fuzzy semiring structure space (S, 5S) is said to be almost S-fuzzy semiring structure homogeneous (simply 
S,-homogeneous) if for any two points s,, Sy in S, there exists a function f € SFAH(S, S) such that f(s,) = sz. 


Proposition 5.2. Let (S, 5) be a S-fuzzy semiring structure space. If (S, S) is S-extremally disconnected S,-homogeneous, 
then (S, 5S) is Sg-homogeneous. 
Proof : The Proof follows from the Corollary 5.1. 


Definition 5.4. A S-fuzzy semiring structure space (S, S) is said to be S-fuzzy semiring structure semi-regular 
(S-semi-regular) if for each fuzzy point x, € FSP(S) and each S-fuzzy open semiring mw such that x, < yp, there exists a 
S-fuzzy open semiring y such that x, < y < SFRint(SFRcl(y)) S wu. 


Proposition 5.3. Let (S,;, 5,) be a S-fuzzy semiring structure space and (Sz, S,) be a S-semi-regular space. If f : (S;, 5,) > 
(Sz, Sz) is Sg-continuous, then f is S-continuous. 

Proof : Let x, © FSP(S,) and let pw be a S-fuzzy open semiring of (Sz, 52) with f(x.) < pw. Since (Sz, 52) is 
S-semi-regular, there exists a S-fuzzy open semiring y such that f(x,) < y < SFRint(SFRcl(y)) < wu. Since f is 
Sq -continuous, there exists a S-fuzzy open semiring 6 in (S,, 5,) with x, < 6 such that f(14) < f(6) Ss 
SFRint(SFRcl(y)). Hence there exists a S-fuzzy open semiring 6 in(S,, S,) with x, < 6 suchthat f(6) < uw. Therefore f 
is S-continuous. 


Corollary 5.2. Let f : (S,, 51) > (Sz, 52) be Sg-homomorphism. If (S;, S,) and (Sz, Sz) are both S-semi-regular spaces, 
then f is S-homomorphism. 


Proposition 5.4. Every S-continuous function is S,-continuous. 

Proof : Let (S,, 5,) and (Sz, Sz) be any two S-fuzzy semiring structure spaces. Let f : (S;, 5) > (Sz, Sz) be S-continuous. 
Let x, € FSP(S,) and let yw be a S-fuzzy open semiring of (S, S,) with f(x,) < uw. Since f is S-continuous, there exists a 
S-fuzzy open semiring y in (S,, 5,) with x, < y such that f(y) < ym. This implies that f(y) < SFRint(SFRcl(u)). Hence 
f is Sg-continuous. 


Corollary 5.3. Every S-homeomorphism is a Sg-homeomorphism. 


Proposition 5.5. Let (S, 5) be a S-fuzzy semiring structure space. If (S, S) is S-homogeneous, then (S, S) is 
Sq-homogeneous. 
Proof : The Proof follows from the Corollary 5.3. 


VI. CONCLUSION 


In this treatise, slightly homogeneous spaces in ordinary topological spaces are extended to Smarandache 
fuzzy semiring structure spaces. The relation between S-homogeneous and 5S, -homogeneous, S -homogeneous and 
S,-homogeneous, 5,-homogeneous and S,-homogeneous spaces are discussed. 
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